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whereby fluid at increased pressure can be moved out of the
housing (11) via a high-pressure fluid outlet (15) when the
third cylinder space (26) is supplied with compressed air. In
an axial passage (29) there is mounted a check valve (30),
which can be mifluenced by a body.
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1
PRESSURE BOOSTER

The 1nvention relates to a pressure booster for increasing,
the pressure of a hydraulic fluid by means of a pressure gas,
as mdicated 1n the introduction of claim 1.

A booster of this type can be found on the market, where
the check valve 1s operated by an end portion of a rod which
extends through the main piston from near an end portion
thereof which 1s influenced by low-pressure fluid where the
rod 1s arranged to abut against a portion of the housing. The
shut-off valve comprises a valve piston which 1s slidably
mounted 1n the housing and which i1s influenced by the
low-pressure fluid at the same time as the main piston 1is
influenced by this pressure. The shut-off valve can thereby
be opened and compressed air 1s supplied to the third
cylinder space, thus causing the main piston to be moved
and the pressure in the fluid 1n the second cylinder space
increased before the check valve has been moved to its
second position. The result of this 1s that a high-pressure
impulse generated by depressing the clutch pedal can be
transmitted from the booster to the clutch master cylinder
causing a return movement of the master cylinder’s piston
and thereby the clutch pedal, which 1s undesirable.

The main piston must therefore be moved some distance
in order to close the check valve after the shut-off valve has
been opened. Only after this closure can the pressure 1 the
high-pressure fluid be increased to the desired value. This 1s
disadvantageous 1f the booster 1s employed 1n connection
with an operating device for clutches, where the distance
which 1s available for movement of a clutch pedal 1s limited.

The characteristics of the booster according to the inven-
fion are set forth in the characterising features indicated in
the claims.

The 1nvention will now be described 1n more detail with
reference to the drawing. The terms left and right should be
understood as indications of position and direction with
reference to the figures as they are viewed by the reader.

FIG. 1 1s a schematic view 1llustrating the interconnec-
tion of components of an operating device for clutches.

FIGS. 2-5 are longitudinal sections through a first
embodiment of a booster according to the invention, where
the views 1llustrate respective, different relative positions of
components of the booster.

FIG. 6 1s a longitudinal section through a second embodi-
ment of a booster according to the invention.

As 1llustrated i FIG. 1, an operating device for a clutch
may comprise a clutch pedal 1 which 1s connected to a
hydraulic master cylinder 2. This 1s arranged to supply a
hydraulic fluid at relatively low pressure to a low-pressure
inlet 14 of a booster 3 which 1n turn 1s arranged to deliver
a hydraulic fluid at an increased pressure to a slave cylinder
4 via a high-pressure outlet 15. The slave cylinder 4 1is
arranged to operate a clutch 5.

As 1llustrated 1n FIG. 2, the booster 3 comprises a
housing 11 with a first housing part 12 and a second housing
part 13. In the first housing part 12 there 1s provided a
low-pressure 1nlet 14 which communicates with the clutch
master cylinder 2 and a high-pressure outlet 15 which
communicates with the slave cylinder 4. Furthermore, in the
first housing part 12 there 1s provided a compressed air 1nlet
16, which communicates with a compressed air source (not
illustrated), and in connection with the first housing part 12,
openings or outlets 17 are provided for such air after it has
carried out work.

In the first and second housing parts 12, 13 there extends
a first bore 18 and a second bore 19 respectively, the second
bore 19 being coaxial with the first bore 18. The diameters
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of these bores need not be the same. Moreover, 1n the first
housing part 12, radially inside the first bore 18, there is
provided a third bore 20, with the result that between the first
and the third bore 18 and 20 respectively, a skirt 21 1s
formed.

In the first and second bores 18, 19, there are slidably and
scalingly arranged a first and a second end portion 22a, 225
respectively of an external piston or main piston 22 which
between the first and the second end portions has a central
portion 23 with a larger diameter than the diameter of these
end portions 22a, 22b, where this central portion 23 can slide
scalingly 1n a fourth bore 24 of the second housing part 13.
A first return spring 25 1s arranged to force the main piston
22 towards the left in FIGS. 2-6.

Left-facing main piston end portion surfaces and the first
housing part 12 define a first cylinder space 35.

The second end portion 22b of the main piston 22 and the
second housing part 13 define a second cylinder space 27.

Left-facing central portion surfaces and the housing 11
define a third cylinder space 26.

Right-facing central portion surfaces and the second
housing part 13 define a cylinder space 36 which commu-
nicates with the open air outside the booster via an opening
37 1n the second housing part 13.

In the third bore 20 there 1s sealing and slidably mounted
an 1nternal piston or valve piston 28.

In the second, right-hand end portion 2256 of the main
piston 22 there extends an axial, central, first passage 29
wherein there 1s mserted with clearance a plug 30 with a
thickened central portion 31 which can be moved in the
passage’s longitudinal direction. From the plug’s central
portion there extends radially outwards an elastic flange
portion 32, whose peripheral portion forms a sealing lip. An
clastic, annular cover or clamp 33, whose outer peripheral
portion 1s attached to the main piston 22, abuts with the
portion which 1s located near the cover’s central annular
opening against the flange portion 32 and attempts to move
the plug 30 to the left, thereby bringing the flange portion’s
scaling lip 1nto sealing abutment against a right-facing end
surface 22¢ of the mamn piston 22. The cover 33 has a
number of holes which provide a connection between the
second cylinder space 27 and the space which 1s defined by
the flange portion 32 and the cover 33.

The valve piston 28 has a right-hand end portion 34 with
a pin portion 34a which can be mserted with clearance into
the fifth bore 29. When the valve piston 28 1s moved to the
right, i1ts pin portion 34a may abut against the plug 30,
pushing it to the right, against the elastic spring force of the
cover 33, with the result that the plug’s flange portion 32
does not abut against the right-hand end surface of the main
piston 22. A connection 1s thereby provided between the
second cylinder space 27 and the first cylinder space 35 via
the first passage 29, an annular opening between the end
surface 22¢ and the sealing lip of the flange portion 32 and
the holes 1n the cover 33.

When the right-hand end portion 34 of the valve piston
28 does not abut with the plug 30, the plug’s tflange portion
32 forms a check valve, which permits fluid to flow from the
first cylinder space 35 to the second cylinder space 27,
where the flange portion 32 can be elastically deformed to
the right and away from 1ts contact surface 22¢ of the main
piston 22. On the other hand, no fluid flow 1s permaitted in the
other direction from the second cylinder space 27 to the first
cylinder space 335.

As 1llustrated by reference numerals 1n FIG. 3, a stop or
spring ring 40 1s mounted on the valve piston 28 near its
central portion. The skirt 21 has a right-hand end portion 41
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and between this end portion 41 and the spring ring 40 there
1s mounted a second return spring 42, which 1s in the form
of a helical spring which surrounds the valve piston 28 and
attempts to push it to the right. At the left-hand end portion
of the valve piston 28 there 15 a flange 43 which 1s arranged
to abut against a shoulder 44 at the left-hand end of the skart
21, thereby restricting the stroke of the valve piston 28 to the
right.

When the valve piston 28 1s influenced only by the
second return spring 42, the flange 43 comes 1nto abutment
against the shoulder 44, whereby the pin portion 344 of the
valve piston 28 comes 1nto abutment against the plug 30,
thus causing 1ts lip portion to be slightly removed from its
contact surface 22¢. A fluid flow 1s thereby permitted 1n both
directions past the plug 30 through the first passage 29.

In the left-hand end portion of the first housing part 12 an
axial fifth bore 45 1s provided therein, wherein there 1s
scalingly attached a substantially cylindrical valve housing
46. In this valve housing 46 there 1s provided an axial, sixth
bore 47, wherein there 1s sealingly and slidably mounted a
valve body 48 with a valve stem 49 and a valve plate 50. The
valve plate 50 1s mounted round the right-hand end of the
valve stem 49. As also illustrated in FIG. 4, through the
valve body 48 there 1s provided an axial through-going,
second passage 56.

At a central portion of the valve housing 46 there 1s
provided therein a cylindrical valve space 51 through which
the valve plate 50 can be moved axially with clearance. The
valve space 51 1s bounded at 1its right-hand end by a
right-hand wall portion 54 of the valve housing 46, a scat 52
(see also FIG. 4) being provided for the valve plate 50 along
the periphery of an opening through this right-hand wall
portion 54. A third return spring 33 1s mounted 1n the valve
space 51 round the valve stem 49 and between a portion of
the valve housing 46 and the valve plate 50, which spring
attempts to move the valve body 48 to the right to abut
against the seat 52. The valve space 51 constantly commu-
nicates with the compressed air inlet 16 via an opening in the
valve housing 46.

A left-hand end 55 of the valve piston 28 1s arranged to
come 1nto abutment against the right-hand end of the valve
body 48, thereby sealing the second passage 56 there.

The wall portion 54, the first housing part 12 and the
valve piston 28 define a fourth cylinder space 61 which
constantly communicates with the third cylinder space 26
via a channel or third passage 62 which 1s formed 1n the first
housing part 12.

At the left-hand end of the valve housing 46 an elastic
hood 57 1s mounted, which on account of 1ts inherent
clasticity attempts to come 1nto sealing abutment against a
left-hand, circular end or seat 38 of the valve housing 46,
closing an end space 60, which forms an extension of the
sixth bore 47. In the portion of the hood 57 which is located
radially outside the seat 58, a hole 59 1s provided which
forms an outlet for compressed air which 1s flowing from the
third cylinder space 26 and which has delivered its energy to
the main piston. If the pressure of the air which 1s located 1n
the end space 60 1s greater than the pressure of the air
surrounding the booster 10, the hood’s central portion may
be deformed convexly to the left, with the result that it no
longer abuts against 1ts seat 38, as 1llustrated in FIG. 5. The
space outside the housing 11 can thereby communicate with
the end space 60 via the holes 59 and a passage between the
scat 58 and the hood §7.

The function of the booster will be explained 1n more
detail below, where 1t should be understood that the inlet 16
is connected to a compressed air source (not shown) and the
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booster’s components 1nitially have the relative position
illustrated in FIG. 2.

The booster 3 1s now located 1n a rest position, wherein
the clutch pedal 1 1s not being operated and the clutch § 1s
engaged. The valve piston 28 1s hereby located 1n a position
wherein 1ts flange 43 abuts against the shoulder 44 and
hydraulic fluid can flow 1n both directions past the flange
portion 32 of the plug 30. The valve plate 50 abuts against
the seat 52, preventing a communication between the third
cylinder space 26 and the compressed air inlet 16. Moreover,
the slave cylinder 3 communicates with the master cylinder
2 via the first cylinder space 35, the annulus between the
main piston 22 and the skirt 21 and the low-pressure inlet 14.

The formation of a disadvantageous, raised pressure in
the hydraulic line between the slave cylinder 4 and the
booster 10, e.g. on account of a temperature increase 1s
thereby prevented. Similarly, any leakage of hydraulic fluid
near the slave cylinder can be compensated for by supplying
hydraulic fluid from a fluid reservoir (not illustrated) which
1s connected to the master cylinder.

When the clutch requires to be released, the pedal 1 1s
moved whereby the pressure of the hydraulic fluid at the
low-pressure inlet 14 increases. This pressure propagates to
the right to the first cylinder space 35 via the annular
opening between the main piston 22 and the skirt 21. The
raised pressure exerts a force against the right-hand end
surface of the valve piston 28, moving 1t 1nitially a short
distance to the left to the position illustrated 1n FIG. 3, while
compressing the second return spring 42.

The right-hand end portion 34 of the valve piston 28 1s
thereby moved away from the plug 30, thus enabling the
flange portion 32 together with 1ts seat now to act as a check
valve. Hydraulic fluid can thereby no longer flow from the
slave cylinder 4 to the low-pressure inlet 14.

As 1llustrated 1in FIG. 3, the valve piston 28 has now
come 1nto abutment against the right-hand end of the valve
body 48, scaling the second passage 56 through 1t. Air from
the fourth cylinder space 61 1s thereby unable to flow out
into the space outside the booster 10 via the holes 1n the hood
57.

A further movement of the clutch pedal causes the
pressure to increase further and the valve piston causes the
valve plate to move away from the seat 52, as illustrated in
FIG. 4. Compressed air can thereby flow from the com-
pressed air 1nlet 16, past the valve 48 to the third cylinder
space 26 via the channel 62, pushing the main piston 22 to
the right. The pressure of the fluid located in the second
cylinder space 27 1s thereby greatly increased and this
pressure 1nfluences the slave cylinder for disengagement of
the clutch.

The 1ncreased pressure in the hydraulic fluid in the
second cylinder space 27 1s greater than the pressure in the
hydraulic fluid 1n the low-pressure inlet 14.

When the clutch pedal 1s moved back, the pressure of the
fluid 1n the low-pressure inlet 14 and 1n the first cylinder
space 35 1s reduced. The valve piston 28 1s thereby moved
to the right under the mfluence of the second return spring
42, whereby the first valve plate 50 comes mnto abutment
against 1ts seat 52, with the result that the third cylinder
space 26 no longer communicates with the compressed air
ilet 16, see FIG. 3.

A further movement of the valve piston 28 to the right
causes 1ts flange 43 to come 1nto abutment against the
shoulder 44. At the same time the second passage 56 through
the valve stem 49 1s opened and communication 1s obtained
between the third cylinder space 26 and the end space 60 via
the channel or third passage 62 and an opening between the
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richt-hand end wall 54 of the valve housing 46 and the
left-hand end of the valve piston 28. The high air pressure in
the third cylinder space 26 then propagates to the end space
60, thus causing the hood 57 to be removed from 1ts scat 58,
and providing a communication between the third cylinder
space 26 and the space outside the booster 10, see FIG. 5.
The pressure 1n the third cylinder space 26 1s thereby
reduced. The main piston 22 will therefore now be moved to
the left under the influence of the force of a return spring (not
illustrated) of the clutch, this return spring causing the clutch
o return to a position wherein 1t 1s engaged and the slave
cylinder piston to return to a corresponding position.
When the main piston 22 has been moved a maximum
distance to the left in the second housing part 13, the pin end
34a of the valve piston 28 comes 1nto abutment against the
plug 30, thus once again providing communication between
the slave cylinder 4 and the inlet opening 14 and thereby the
fluid reservoir. This final position thus corresponds to that

illustrated 1n FIG. 2.

In the figures the pistons’ movements are illustrated in
enlarged form for the sake of clarity. It will be understood
that a movement of the valve piston for opening the air valve
body 48 may occur simultaneously with a removal of the
valve piston from the plug 30, and that this movement may
be small.

By means of the invention a sequential movement of the
valve piston and the main piston are obtained, thus prevent-
ing back-pressure which may lead to the above-mentioned
propagation of a fluid pressure impulse from the second
cylinder space 27 to the master cylinder 2 immediately after
the clutch pedal has been depressed for releasing the clutch,
and thereby an undesirable movement of the pedal in the
opposite direction. The object 1s also achieved that the main
piston remains at rest until the check valve has been closed,
thus enabling the entire main piston movement to be used for
movement of, e.g., a clutch slave cylinder.

Even though it was stated above that the booster may be
supplied with compressed air and a hydraulic fluid, 1t will be
understood that any fluid whatever may be used instead.

FIG. 6 shows a longitudinal section through a second
embodiment of a pressure booster according to the 1mnven-
tion. This second booster resembles the first booster 1llus-
trated in FIGS. 2-6, but the valve piston 1s not mounted
coaxially relative to the main piston. Moreover, this second
booster 1s viewed from the opposite side, with the result that
corresponding portions which 1n the first booster are facing
right, are facing left 1in the second booster. Components 1n
the second booster which correspond to components of the
first booster as far as function 1s concerned are designated by
the same reference numerals with the addition of an apos-
trophe.

As 1llustrated 1n FIG. 6 the second embodiment of the
booster comprises a housing 11'. In the housing 11' there 1s
provided a bore 20' for a valve piston 28' and bores 19' and
24' for a main piston 22'.

At one end the main piston 22' has a large portion 23'
which 1s arranged to shide sealingly 1n the bore 24' and a
small second end portion 79 which 1s arranged to shide
scalingly 1n the bore 19'. These portions 23' and 79 are
interconnected by a rod 70 which 1s arranged to shide
scalingly through a seal 71 1n a wall 72 of the housing 11'.

The valve piston 28" has a first end portion or pin portion
344" which, when this piston 1s moved 1n one direction, 1s
arranged to engage with a plug 30' which acts as a check
valve. This engagement permits an unimpeded flow 1n both
directions past the plug 30

A second end portion 55" of the valve piston 28' 1s
arranged to engage with a valve body 48' which by means of
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a third return spring 53' 1s arranged to be pressed resiliently
against a valve seat 52"

Through the valve piston there extends a longitudinal
passage 56' from a first opening 73 1n the valve piston’s end
surface at the second end portion 5§'. This passage 56' leads
into a second opening 74 which 1s provided in a central
portion with reduced diameter of the valve piston 28'.
Together with the housing 11' the central portion thereby
defines an annulus 78 which communicates with the passage
56' via this opening 74. Near the ends of the central portion
there are provided at axial intervals respective sealing
devices 75, 76, which abut scalingly against the wall of the

bore 20" 1n the valve housing 11, and which define the
annulus 78.

The small end portion 79 of the main piston 22' together
with the wall portion 72 define a first portion 354 of a first
cylinder space 3§’

The first end portion 34a of the valve piston 28' together
with the plug 30" and the housing 11" define a second portion
35b of the first cylinder space 35'.

These cylinder space portions 354 and 355 communicate
with each other via a channel 77.

In the housing 11' there 1s provided an opening 14' which
1s arranged to communicate on one side with the master
cylinder 2 and on the other side with the second cylinder
space portion 35b.

The small end portion 79 of the main position together
with the housing 11' define a second cylinder space 27
which 1s arranged to communicate with an outlet 15" which
in turn 1s arranged to communicate with the slave cylinder
4.

A first side of the main piston’s large portion 23' facing
away from the main piston’s small end portion 79 together
with the housing 11 define a third cylinder space 26'.

The end portion of the valve piston facing away from its
central portion defines a fourth cylinder space 61'.

The third and the fourth cylinder spaces 26" and 61
respectively communicate with each other via a third pas-
sage 62'.

The second side of the main piston’s large portion 23,
the housing 11" and the wall portion 72 define a fifth cylinder
space 36'. This cylinder space 36' communicates with the
annulus via an air channel 37'.

The annulus 78 1s connected via a check valve 57" with
a compressed air outlet 17' which 1s provided in the housing,
11",

The mode of operation of the second embodiment of the
booster 1s as follows being based on the relative position of
the booster’s components illustrated 1n FIG. 6, where the
clutch pedal 1s not being operated. The end portion 344’ of
the valve piston 28' hereby abuts against the plug 30". Fluid
in the slave cylinder can thereby tlow out of the low-pressure
inlet 14' to a reservoir (not illustrated) for this fluid, with the
result that no increase 1n pressure occurs 1n the slave
cylinder which could destroy 1t or related components.

When the clutch pedal 1s depressed 1n order to release the
clutch, hydraulic fluid flows from the master cylinder 2 to
the mlet 14" and nto the first cylinder space portions 354 and
35b.

The valve piston 28' 1s thereby moved towards the valve
body 48', thereby generating a movement thereof away from
its seat 52' while at the same time the plug 30' is released.

Aflange portion 32' of the plug 30' can then act as a check
valve which permits flow from the first cylinder space
portion 354 to the second cylinder space 27, but not 1n the
opposite direction.

On account of the valve piston’s abutment against the
valve body 48', the channel 56' 1s closed and compressed air
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can flow into the third cylinder space 26' via the fourth
cylinder space 61' and the channel 62'. The main piston 22
1s thereby moved, thus causing the volume of the second
cylinder space 27" to be reduced and hydraulic fluid at high
pressure to flow 1nto the slave cylinder 4 for releasing the
clutch 5. Hydraulic fluid hereby flows from the master
cylinder 1nto the first cylinder space 35 as a result of the
increase 1n the volume of 1ts first cylinder space portion 354,
which 1n the usual manner gives the driver of the vehicle a
feeling of operating the clutch.

When the clutch pedal 1s moved 1n the other direction,
the pressure 1n the first cylinder space 35' 1s reduced, with

the result that the valve piston 1s moved in the other direction
under the mfluence of the second return spring 42'.

The valve body 48' thereby comes 1nto abutment against
its secat 52' and the opening 73 1n the adjacent end of the
channel 56' 1s opened, thus permitting compressed air 1n the
third cylinder space 26' to flow out into the surroundings of

the housing 11' via the channel 62', the fourth cylinder space
61', the channel 56' and the opening 74. Air from the third
cylinder space 26' can hereby also flow 1nto the fifth cylinder

space 36', with the result that the pressure of the air here 1s
not reduced and thereby preventing a return movement of
the main piston.

The plug 30" has now ceased to act as a check valve.

An advantage of this second embodiment of the booster
1s that 1n the fifth cylinder space 36 air 1s only supplied via
the compressed air inlet 1.e. purified air from a compressed
air source. Furthermore, this embodiment permits the bores
ctc. 1n the valve housing to be designed 1n a simpler manner.

In the above-mentioned description of the housing 11', 1t
has been assumed that components which are fixed to the
housing 11' belong to 1t. It will be appreciated, however, that
the housing may include portions which can be disconnected
from one another to enable components of the booster to be
mounted therein.

It will be understood that the illustrated check valve 1s
only one embodiment, and that it may 1nstead comprise a
ball which 1s pressed by a spring against a seat.

What 1s claimed 1s:

1. A booster for increasing the pressure 1n a hydraulic fluid
by means of a pressure gas, such as compressed air, espe-
cially for use in connection with an operating device for
clutches for vehicles,

comprising a housing (11,11") with an inlet (14,14') for

low-pressure fluid, an outlet (15,15") for high-pressure
fluid, an inlet (16,16') and an outlet (17,17") for com-
pressed air and a main piston (22,22") mounted in the
housing (11,11") with an end portion (225,79) with a

relatively small diameter and a portion (23,23") with an
enlarged diameter, where the small end portion (225,
79) together with the housing (11,11") define a second
cylinder space (27,27'), which is connected to the
high-pressure fluid outlet (15,15'), and the large portion
(23,23") together with the housing (11) define a third
cylinder space (26,26'), which can be connected to the
compressed air inlet (16,16') or the outlet (17,17"), the
third cylinder space (26,26') being located on one side
of the main piston (22,22") and the second cylinder
space (27,27') located on the other side of the main
piston (22,22"), viewed 1n the main piston’s (22) axial
direction,

and there is provided a first passage (29,29') which
connects the second cylinder space (27,27') with the
low-pressure fluid inlet (14,14') and in this passage (29)
there 1s provided a check valve (30,30"), which can be
influenced by a body (28,28"), which, when no low-
pressure fluid impulse exists in the low-pressure fluid

inlet (14,14'), influences the check valve (30,30) in
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such a manner that 1t 1s located 1n a {first position,
wherein a fluid flow 1s permitted in both directions
through the first passage (29), and which when such an
impulse exists, brings the check valve (30) imto a
second position, wherein 1t permits a flow only from the
low-pressure fluid inlet (14,14") to the second cylinder

space (27),

and 1n the housing there i1s provided a shut-off valve

(48,52;48',52") which in a first position prevents a
connection between the third cylinder space (26,26")
and the compressed air inlet (16,16") and provides a
connection between the third cylinder space (26,26
and the compressed air outlet (17,17"), and in a second
position provides a connection between the third cyl-
inder space (26,26') and the compressed air inlet (16,
16"), preventing a connection between the third cylinder
space (26,26') and the compressed air outlet (17,17,

characterized 1n that the body 1s in the form of a valve

piston (28,28"), which 1s sealingly and slidably
mounted 1n the housing (11,11"), and which has a first
end portion (34,34') which 1s arranged to influence the
check valve (30,30"), and a second end portion (55,55")
which is arranged to influence the shut-off valve (48,
52;48',52"), whereby the valve piston (28,28') is
arranged to be moved 1n a first direction, bringing both
valves (30,30' and 48,52;48',52'respectively) to their
second positions when a pressure impulse occurs 1n the
low-pressure fluid inlet (14,14") and to be moved in the
opposite direction, bringing both valves (30,30' and
48,52;48' 52" respectively) to their first positions when
no pressure 1mpulse occurs in the low-pressure fluid

inlet (14,14").

2. A booster according to claim 1,
characterized in that the shut-off valve comprises a valve

body (48,48") which 1s axially movable in the housing
and which 1s arranged to abut against a valve seat
(52,52") of the housing (11,11'), thereby preventing a
communication between the compressed air inlet (16,
16") and the third cylinder space (26,26'), and the valve
piston’s (28,28') second end portion (§5,55") is
arranged to come 1nto abutment against the valve body
(48,48') and move it away from the seat (52,52,
thereby providing such a communication when the
valve piston (28,28") is moved in the first direction.

3. A booster according to claim 2,
characterized 1n that the shut-off valve 1s a plate valve,

where the valve body (48) comprises a valve plate (50)
which is supported by a stem (49) with a through-
going, second passage (56) via which the third cylinder
space (26) can communicate with the compressed air
outlet (17), the valve piston’s (28) second end portion
(55) being arranged to close the second passage (56)
while at the same time the valve piston (28) brings the
valve body (48) away from its seat (52).

4. A booster according to ¢
characterized 1 that the va
and extends coaxially wi

aim 3,
ve piston (28) is mounted in
h the main piston (22).

5. A booster according to ¢

aim 2,

characterized in that in the valve piston (28') there is

provided an axial passage (56') which extends from the
end of the valve piston which 1s arranged to abut
against the valve body (48') and leads into an annulus
(78) which 1s bounded by a central portion of the valve
piston (28') and the housing (11'), and which commu-
nicates with the air outlet (17).

G o e = x
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